The Co-Zn ferrite (x=0.00) and Nickel doped Co-Zn ferrites (x=0.24) was synthesized by low cost solid state reaction method and characterized by XRD technique. The X-ray diffraction results for the samples showed the formation of single phase cubic spinel. The lattice constant and particle size for Co-Zn ferrite(x=0.00) is found to be 8.3465 Å and 26.72 nm and for Nickel doped (x=0.24) it is 8.3440 Å and 24.21nm. Micro strain (ε), Dislocation density(ρ D ), Hopping lengths (L A and L B) ,Bond lengths (A -O and B-O), Ionic radii (r A and r B ), Texture coefficients (T hkl ) and Standard deviation (σ) are also reported. The particle size is confirmed by scanning electron microscope (SEM). The Williamson-Hall plot and stress-strain plot also employed to understand the mechanical properties of materials.
Introduction
Magnetic materials which have combined electrical and magnetic properties are known as ferrites. 1 Iron oxide and metals oxides are the main constituents of the ferrites. Ferrite materials are insulating magnetic oxides and possess high electrical resistivity, low eddy current and dielectric losses, high saturation magnetization, high permeability and moderate permittivity.
No material with such wide ranging properties exists and therefore ferrites are unique magnetic materials which find applications in almost all fields.
Ferrites are highly sensitive to preparation method, sintering condition, amount of constituent metal oxides, various additives include dopants and impurities. [2] [3] [4] Ferrites are of great technological importance by virtue of their interesting electrical and magnetic properties. They are used in transformer cores, antenna rods, memory chips, high density magnetic recording media, permanent magnets, transducers, activators, microwave, medical field and computer technology. [5] [6] [7] Cobalt ferrite (CoFe 2 O 4 ) has inverse spinel structure with Co and sol-gel method. 13 Many researchers explored structural characteristics of zinc ferrite, 16 Li-Ni-Zn ferrite, 17 Li-doped magnesium zinc ferrite, 18 Cadmium doped Ni-Zn ferrites, 19 Zn sub of Co ferrite, 20 Al sub of Co-Zn ferrite, 21 and Cr sub of Co-Zn ferrite. 22 Regardless of many studies, the influence of nickel doping on structural, electrical, magnetic and optical properties of Co-Zn spinel ferrites have not been reported so far. It finds applications in the electronics and microwave devices due to their high electrical resistivity, low eddy current and dielectric loss. 23 In this studies we report, methodology of synthesis of Nickel doped Co-Zn ferrite based on the low cost solid state reaction method. A detailed structural characterization of sample was understood by XRD technique and the morphology by SEM. 
X-ray diffraction analysis
The XRD patterns of Co-Zn(x=0.00) ferrite and Nickel doped Co-Zn ferrite (x=0.24) particles are presented in Figure 2 .
For pure Co-Zn ferrite (x=0.00) the diffraction pattern analysis by using the (220), (311), (400), (422), (511) and (440) the diffraction pattern analysis by using the (220), (311), (400), (422), (511) and (440) reflection plane also confirms a cubic spinel structure.
The peaks position and relative intensity matches with the standard (JCPDC card 00-001-1121). This proves that synthesized sample belongs to cubic spinel structure with lattice constant 8.3465 Å (x=0.00) and 8.3440 Å (x=0.24).
Average crystallites size (D) is calculated using the Debye-Scherrer formula.
Where λ is the wavelength of X-rays (1.5406 Å) and θ is Bragg's angle for a given peak. The accuracy of this equation is subject to the error limitations of crystallite shape factor K and purely diffraction broadening β.
The value of K is taken 0.9 in present case. The distance between magnetic ions (hopping length) in A site (Tetrahedral) and B site (Octahedral) (L A and L B ) were calculated by using the following relations (2, 3). Table 1 . 
Texture analysis
The reflection intensities from each XRD pattern contain information related to the preferential or random growth of polycrystalline material, which is studied by calculating texture coefficient TC (hkl) for all planes using the formula (11) 
where I (hkl) is the measured intensity of X-ray reflection, I 0 (hkl) is the corresponding standard intensity from the JCPDC card 00-001-1121, and N is the number of reflections observed in the XRD pattern. Table 4 shows variation in the TC of different (hkl) values. Texture coefficient is higher than 1 indicates preferential orientation and also indicates the abundance of grains along the given (hkl) plane. This is fact that, the values of (220) and (311) are relatively higher value than The SEM is widely used to identify phases based on qualitative chemical analysis and crystalline Structure. Back scattered electron images can be used for rapid discrimination of phases in multiphase samples. The SEM analysis was carried out to investigate the detailed morphology of the synthesized pure Co-Zn ferrite(x=0.00) and Nickel doped Co-Zn ferrites (x = 0.24) with dopant concentration as shown in Figure 3 . The micro structure of ferrites observed average grain sizes are 2.85µm to 2.35µm.
Miller indices
Size-strain plot and Williamson -Hall plot [28] [29] [30] Lattice strain η and average crystalline size D were calculated using the Williamson-Hall equation.
The above equation is written in the format y = mx + c where m = η and c = 1/D, so that the linear plot of βcos θ vs. sin θ gives the slope as lattice strain η and the intercept as 1/D as shown in Figure 4 . Figure 5 represents the sizestrain plots of ferrite samples. From the graph calculated average crystallite size (D) and lattice strain to agree with both analysis (SSP and W-H Plots).
Accordingly, we have (13) where K is a constant that depends on the shape of the particles (for spherical particles K= 3/4).
In this case, the comparison of all parameters between W-H plot and SSP has been reported in Table 5 . 
Conclusion:
Co 0. 
